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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]the press through pack package (it abbreviates to PTP below) by which 
this invention is used for a package of drugs, such as a tablet and a capsule, -- it is related with 
the polypropylene system sheet of business. 
[0002] 

[Description of the Prior Art]PTP is a packaging form used for a package of drugs, such as a 
tablet and a capsule, the pocket portion obtained by fabricating a plastic sheet in required 
pocket shape is filled up with contents (a tablet, a capsule, etc.), and the packaging form which 
carries out the seal of the aluminum foil which applied adhesives like a lid is said. By pushing a 
sheet forming portion with a finger, the contents with which it filled up break through aluminum 
foil, and are taken out. As base resin used for the sheet for PTP from the former, polyvinyl 
chloride resin has mainly been used from the superiority and cost aspects of performance, 
such as curl nature after transparency, a moldability, rigidity, and an aluminum seal. However, 
since polyvinyl chloride resin is inferior to dampproofing when the drugs which are contents 
dislike moisture absorption, the method of raising dampproofing is performed by coating with 
dampproof excellent polyvinylidene chloride resin on a polyvinyl-chloride-resin sheet. The 
method of raising dampproofing is also taken by carrying out the pillow package of the PTP 
itself by aluminum. However, since both of the methods require a man day and serve as a cost 
hike, examination is performed in order to improve such a method. Polyvinyl chloride resin and 
polyvinylidene chloride resin have a problem from the environmental aspect that gaseous 
chlorine is emitted, in the case of incineration processing, and the actual condition is avoided 
in recent years. From the above problems, examination of polypropylene resin is performed as 
a charge of PTP material which changes to polyvinyl chloride resin or polyvinylidene chloride 
resin, and polypropylene resin is actually used in part. However, although polypropylene resin 
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is excellent in dampproofing and a cost aspect as compared with polyvinyl chloride resin, it is 
inferior to a moldability, transparency, and shock nature, and also has the problem that the curl 
after an aluminum seal is large. 

[0003]About especially the moldability, the moldability is especially inferior in polypropylene 
resin as compared with polyvinyl chloride resin. Generally the moldability is estimated by the 
temperature width which can be fabricated. 

The direction of polyvinyl chloride resin has wide molding temperature width. 
As an improved method of a moldability, the method (JP,59-143613,A, JP,2-302445,A) of 
adding petroleum resin to polypropylene resin and the method (JP,53-66952,A) of adding 
random polypropylene to polypropylene resin are known. In the case of the former, a 
moldability and transparency are improved, but when hot forming is carried out, in order to 
cause adhesion, and to become an opaque product, and for molding temperature width to 
become narrow, or for elongation to occur with heating at the time of molding and to cause 
pitch gap, there is a problem that uniform shaping cannot be performed. In order to cause curl 
with a final product, commodity value is spoiled, or the problem at the time of accumulation is 
also produced. The sampling volume of the residual monomer which uses n-heptane as a 
solvent, or a low molecular weight compound increases with increase of the addition of 
petroleum resin, and it becomes incongruent at Notice of the Ministry of Health and Welfare 
No. 20. In the case of the latter, there is a problem that the rigidity of a sheet falls with addition 
increase according to increase of an addition although molding temperature width spreads. 
When a rigid small sheet is covered over a high-velocity-forming machine, since the tension 
concerning a sheet is strong, a sheet is extended, and there is a problem that vertical JIWA 
occurs. Therefore, the rigidity of the sheet which is a grade which vertical JIWA does not 
generate was required for the sheet, and the former was difficult for controlling curl, with the 
rigidity of a sheet maintained and making a moldability hold. 

[0004]moreover - shock resistance - gay polypropylene - ordinary temperature and low 
temperature -- also at which temperature, shock resistance is low. The method of adding 
random polypropylene in gay polypropylene as a shock-proof improved method and the 
method of adding thermoplastic elastomer are known. In the case of the former, the shock 
nature in ordinary temperature improves greatly, but most improvement of shock nature is not 
accepted in low temperature. In the case of the latter, shock resistance was improved with 
addition increase, but there was a problem of a rigid and dampproof fall or the fall of 
transparency simultaneously. Since linear expansion of polypropylene resin is large about curl 
as compared with polyvinyl chloride resin, The contraction after an aluminum seal was large, 
therefore the product curled to aluminum foil and an opposite hand, and there was a problem 
that commodity value was spoiled or troubles, such as accumulation impossible on an 
automatic packaging line, occurred. When the method for improving curl is made in the 
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multilayered sheet and uses high crystalline polypropylene of high rigidity for an outer layer, 
Enlarge rigidity and rigidity is enlarged by using high crystalline polypropylene of high rigidity 
for the method (JP,5-64864,A) and outer layer which improve curl, By furthermore introducing 
random polypropylene into the sealant layer of a inner layer, seal temperature is lowered and 
the method (JP,5-170259,A) of controlling curl is mentioned. In the former method, although 
most curl was not improved but curl was improved by the latter method, the moldability of a 
sheet and transparency got remarkably bad on the contrary, and the sheet which is equal to 
actual use was not obtained. As mentioned above, the military requirement of a sheet for PTP 
called rigidity, shock resistance, transparency, a moldability, dampproofing, and the low curl 
nature after an aluminum seal is received, The actual condition was that there is no 
polypropylene system sheet which is in the situation where other military requirements cannot 
be satisfied even if it can satisfy a certain military requirement among the above-mentioned 
military requirements as for the polypropylene sheet from the former, and can fill the military 
requirement of all above. 
[0005] 

[Problem(s) to be Solved by the lnvention]The place which it was made as a result of various 
examination in order that this invention might solve the above-mentioned problem, and is 
made into the purpose, By adding a nucleus agent, petroleum resin, an ethylene-propylene 
random copolymer, a hydrogenation styrene butadiene copolymer, or a hydrogenation styrene 
isoprene copolymer to a polypropylene homopolymer, It excels in rigidity, shock resistance, 
dampproofing, transparency, and a moldability, Notice of the Ministry of Health and Welfare 
No. 20 is suited, and it is in providing the polypropylene system sheet for PTP in which the curl 
after an aluminum seal was controlled conventionally. 
[0006] 

[Means for Solving the Problem]This invention The polypropylene homopolymer (it abbreviates 
to gay polypropylene below) 57 of 0.002 to 0.3 % of the weight (wt%) of nucleus agent content 
- 84wt%, It is a polypropylene system sheet for PTP consisting of the petroleum resin 1 - 8wt% 
and the thermoplastic elastomer 5 - 10wt% ethylene content 0.1 - 5.0wt% of the ethylene- 
propylene random copolymer (it abbreviates to random polypropylene below) 10 - 25wt%. 
[0007]A nucleus agent used for this invention is an organic system nucleating additive or a 
high melting point polymer nucleating additive, and is added for the purpose of rigid grant and 
improvement in transparency. Although there are an organic system nucleating additive, an 
inorganic system nucleating additive, and a high melting point polymer nucleating additive in a 
nucleus agent, since an inorganic system nucleating additive checks transparency, it cannot 
be used. As an organic system nucleating additive, a sorbitol system derivative, dicarboxylic 
acid metal salt, metal salt of aromatic carboxylic acid, metal salt of organic phosphorus acid, 
etc. are mentioned. As for a high melting point polymer nucleating additive, polyvinyl 
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cyclohexane, polyvinyl cyclopentane, the poly 3-methylpentene- 1, the poly 3-methylbutene 1, 
alkenyl silane, etc. are mentioned. If these nucleus agents are publicly known and are things 
other than an inorganic system nucleus agent, even if they use which thing, they will not 
interfere, these nucleus agents -- 0.002 - 0.3wt% - it blends. When not adding a nucleus 
agent, the reduction of rigidity is remarkable and a problem of vertical JIWA occurring on a 
sheet in the case of actual use arises. There is no effect of nucleus agent addition of an 
addition at less than 0.002wt%, and at more than 0.3wt%, even if it adds, increase of an effect 
is not expectable. The above-mentioned nucleus agent is added in gay polypropylene. Addition 
may be performed at the time of a polymerization and it may add after a polymerization. 
[0008]Gay polypropylene used for this invention could be manufactured with what kind of 
polymerization method (the example solvent polymerizing method, a bulk polymerization 
method, gas phase polymerization process) and what kind of catalyst (a titanium trichloride 
type catalyst, a magnesium chloride support type catalyst, a metallocene catalyst). Gay 
polypropylene used for this invention is used for rigid grant. An addition is 57 to 84 weight (wt) 
%. Addition of the reduction of rigidity is remarkable at below 57 weight (wt) %, and molding 
temperature width does not spread above 84 weight (wt) %. Random polypropylene used for 
this invention could be manufactured with what kind of polymerization method (the solvent 
polymerizing method, a bulk polymerization method, gas phase polymerization process) and 
what kind of catalyst (a titanium trichloride type catalyst, a magnesium chloride support type 
catalyst, a metallocene catalyst). These random polypropylene is added for the purpose of 
expanding molding temperature width. Although there are some which have various ethylene 
content in random polypropylene, random polypropylene whose ethylene content is 0.1 - 
5.0wt% is preferred also in it, and 10 - 25wt% of the addition is good. In ethylene content, 
molding temperature width does not spread at less than 0.1 wt%, but the rigidity of a sheet and 
a dampproof fall are remarkable at more than 5.0wt%. In an addition of random polypropylene, 
molding temperature width does not spread at less than 10wt%, but the reduction of rigidity of 
a sheet and a dampproof fall have a remarkable addition at more than 25wt%. 
[0009]Thermoplastic elastomer used for this invention is polymer of nature and composition 
which shows elasticity in the interior of a room. Specifically Crude rubber, polybutadiene, 
polyisoprene, polychlorobutadiene, a styrene butadiene copolymer (a random copolymer and a 
block copolymer.) a graft copolymer etc. are included altogether - a styrene isoprene 
copolymer (a random copolymer.) Acrylonitrile butadiene copolymers included altogether, such 
as a block copolymer and a graft copolymer, An isoprene isobutylene copolymer, an 
isobutylene-butadiene copolymer, An ethylene-propylene-diene ternary polymerization object, 
an ethylene-propylene-butene ternary polymerization object, Polymer which hydrogenated 
these thermoplastic elastomer, such as thio roll rubber, many vulcanized gum, polyurethane 
rubbers, polyether rubber, and epichlorhydrin rubber For example, a hydrogenation styrene 
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butadiene copolymer and a hydrogenation styrene isoprene copolymer are mentioned. It is 
added for the purpose of shock-proof improvement, and thermoplastic elastomer used for this 
invention has a hydrogenation styrene butadiene copolymer or a desirable hydrogenation 
styrene isoprene copolymer also in it. An addition of these thermoplastic elastomer is 5 - 
10wt%. At less than 5wt%, shock resistance of an addition is bad and it does not bear practical 
use. The rigidity of a sheet and dampproofing fall [ an addition ] remarkably at more than 
10wt%. In these thermoplastic elastomer, a hydrogenation styrene butadiene copolymer 
whose styrene content is 1 1 to 35%, or a hydrogenation styrene isoprene copolymer is 
desirable. If styrene content does not have an effect of shock nature improvement at 1 1 % or 
less and exceeds 35%, transparency will get worse, these hydrogenation styrene butadiene 
copolymer or a hydrogenation styrene isoprene copolymer - what kind of polymerization 
method (an example emulsion polymerization.) It could be manufactured with solution 
polymerization, suspension polymerization, mass polymerization, and what kind of catalyst (an 
example peroxide, trialkylaluminium, lithium halide, nickel series catalyst). As catalysts for 
hydrogenation, a catalyst which made silica, diatomite, etc. support the precious metals, such 
as palladium and platinum, and a catalyst which consists of a titanium ghost and organic 
metallic compounds (lithium, aluminum, etc.) are used. 

[0010] Petroleum resin used for this invention is added in order to raise transparency, a 
moldability, dampproofing, and rigidity. Petroleum resin can be divided roughly into a thing of a 
synthetic resin system, and a thing of a natural resin system, an aliphatic series system, an 
aromatic hydrocarbon resin system, an alicycle fellows saturated hydrocarbon resin system, a 
copolymerization system, etc. are one of things of a synthetic resin system, and its alicycle 
fellows system saturated hydrocarbon resin is desirable from a bad smell and transparency, in 
this invention -- petroleum resin -- 1 - 8wt% - it adds. An addition is not accepted for an effect 
in a moldability, dampproofing, transparency, and rigidity at less than 1wt%. An addition is 
inferior to shock resistance at more than 8wt%, and in order that a sampling volume of a 
residual monomer which uses n-heptane as a solvent, or a low molecular weight compound 
may exceed 150 ppm, Notice of the Ministry of Health and Welfare No. 20 is not suited. 
[001 1]Although a manufacturing method in particular of a polypropylene system sheet of this 
invention was not limited, extrusion molding is preferred for it, and other resin layers may be 
provided in sheet both sides within limits which do not spoil performance. In this invention, an 
additive agent, for example, stabilizer, a spray for preventing static electricity, an ultraviolet ray 
absorbent, an antioxidant, lubricant, a bulking agent, a color, paints, a neutralizer, a slip (anti 
blocking agents), etc. may be added in the range which does not spoil basic nature if needed. 
Although it does not limit in particular for overall thickness of a sheet of this invention, it is the 
range of 0.2-0.5 mm, and the range of 0.25-0.4 mm is especially suitable as thickness of a 
sheet for PTP. 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 7/15/2008 



JP,08- 157659, A [DETAILED DESCRIPTION] 



Page 6 of 8 



[0012] 

[Exam pie] Below, according to an example, although this invention is explained, this is mere 
illustration and this invention is not limited to this. Combination shown in Table 1 and 2 was 
performed, the extrusion machine with a screw diameter of 65 mm was used, a 60 ** metal 
cooling roller and metal touch rolls performed sheeting for the polypropylene regin using 
extrusion and a monolayer dice, and the surface was mirror-plane-ized. The thickness of the 
sheet was set as 300 micrometers. The evaluation result of the example of this invention and a 
comparative example is shown in Table 3, 4, and 5 below. 

[0013]* The raw material and the propylene homopolymer used for the example and the 
comparative example (gay polo propylene) 

HP-1 Chisso polypropylene HT-6004 Chisso Corp. make (nucleus agent content 0.3wt%) 
HP-2 Mitsui no BUREN JS-G Mitsui Toatsu Chemicals, Inc. make (nucleus agent additive-free) 

- Ethylene-propylene random copolymer (random polypropylene) 

EPR-1 ethylene-content 2wt% MI=1.5EPR-2 ethylene-content 5wt% MI=1.2EPR-3 ethylene- 
content 51wt% Ml=8.0, thermoplastic elastomer, and hydrogenation styrene butadiene 
copolymer HSBR-1. Die NARON 1910P Japan Synthetic Rubber Co., Ltd. make (styrene 
content 30wt%) 

HSBR-2 Die NARON 1320P Japan Synthetic Rubber Co., Ltd. make (styrene content 10wt%) 

- Hydrogenation styrene isoprene copolymer SEPS-3 Hy Buller HVS-3 Kuraray Make (30-fold 
styrene content wt%) 

- Petroleum resin P-1 Al Cong P125 Arakawa Chemical Industries, Ltd. make (alicycle fellows 
saturated hydrocarbon compound) 

- Nucleus agent N-1 All [ gel ] D New Japan Chemical Co., Ltd. make (dibenzylienesorbitol) 
[0014] 

Table One fruit ** Example 1 2 34 56 H.P.-1 .70 80 84 57 70 HP-2. 69.7 EPR-1 20 1 0 25. 20 20 
EPR-210HSBR-1.55 5 10 5SEPS-1 5. P-1 5 5 1 8 5 5 N-1 0.3 table. 2 ratios ** Example 1 23 
4 56 78.9 10 H.P.-1 85 40 90 80. 75 65 72 60 70 HP-2 70 EPR-1 5 50 20 20 20 20 20 20 
EPR-3 10 HSBR-1 5555553155 HSBR-2 5 P-1 555510555 5 [0015]Each valuation 
method is as follows. 

- Rigid rate of evaluation Olsen style flexural rigidity It measured according to JIS-K-7106. 

- Shock-proof evaluation E. I. du Pont de Nemours impact resistance value It measured 
according to JIS-K-7211. 

- About the evaluation light transmission of transparency, the degree of cloudy weather, and 
internal Hayes, it measured according to JIS-K-6714. 

- It measured according to evaluation Notice of the Ministry of Health and Welfare No. 20 of n- 
heptane extraction. 
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- Evaluation CKD Corp. make of a moldability Blister pack making machine The shot number 
was fixed to a part for 80-shot/using FBP-M2, molding temperature was raised from 138 ** to 
every 2 ** 150 **, and it fabricated at each molding temperature. Shaping performed plug 
assist pressure forming using the mold whose pocket shape is pars-basilaris-ossis-occipitalis 
10mmphi, top 9mmphi, a depth of 4.1 mm, and one-shot the 2nd page often pockets. Molding 
temperature width estimated the moldability. Molding temperature width asked for molding 
temperature width by the overall evaluation of the mold flattery nature to a die, and the 
appearance nonuniformity of a pocket ceiling part and the thickness of a ceiling part. The 
appearance nonuniformity of mold flattery nature and a ceiling part is organic-functions 
evaluation by viewing, and asked for the thickness of the ceiling part by measurement by a dial 
gage. 

[0016]- It fabricates on the conditions which show a good moldability in the evaluation above- 
mentioned conditions of curl, After putting in the seal at aluminum foil and 1 80 ** and putting in 
a slitting machine at 130 **, without being filled up with contents, the mold goods pierced to 37 
mm in width, 94 mm in length, and corner 5mmR were put on the flat field, and the camber of 
the mold goods 10 minutes after punching was measured. Six places beside [ each ] a shaping 
pocket were measured, and six mold goods were evaluated in quest of average value. 
Aluminum foil used what applied mallein-ized polypropylene 5micrometer to 20 micrometers of 
hard aluminum foil. 

- Vacuum forming of the dampproof assessment sheet was carried out to cup shape, 
aluminum foil performed the seal after being filled up with silica gel, and it saved for ten days at 
40 ** and the homoiothermal constant humidity chamber adjusted to the conditions of RH 90%, 
and evaluated in quest of 1-m 2 and the weight change per 24 hours. 

[0017] 

Table Three fruits ** Example test item (unit) 1 2.3 4 5 Rate of 6 flexural rigidity MD 12600. 
12300 13800 10000 12600. 10000 (kgf/cm 2 ). TD 12000 11900 13500. 9800 12000 10000 E. I. 
du Pont de Nemours impact resistance value . 23 ** 10.8 11.9 12.0 20.8. 10.8 10.3(kgf-cm)-20 **. 
6.7 7.8 7.9 10.3 6.7. 5.1 moisture vapor transmission (g/m 2 and 24hr). 0.50 0.53 0.65 0.60. 0.50 
0.55 Light transmission (%) 91 .9. 91 .6 91 .7 91 .9 91 .6. 91 .7 The degree of cloudy weather (%) 
12.3 11.5. 13.1 14.1 11.5 9.0 Internal Hayes (%). 10.4 9.6 11.2 11.2 9.6 7.1 - moldability (**) 8 
8 7 9 8 8-- curl (mm) 2.0 2.0 1 .8 1 .5 2.0 2.4 n-heptane extraction ( ppm) - 56 58 4 125 59 119 
[0018] 

Table 4 ratios ** Example test item (unit) 1 2.3 4 Rate of 5 flexural rigidity MD 14100. 6200 
13600 8900 12600. (kgf/cm 2 ) TD 13600. 6000 13000 8500 12000. E. I. du Pont de Nemours 
impact resistance value 23 ** 9.9 15.0. 14.0 17.8 12.3 (kgf-cm). -20 **4.9 7.8 6.9 8.5. 6.5 
moisture vapor transmission (g/m 2 and24hr). 0.52 0.85 0.45 0.80. 0.78 Light transmission (%) 



http://www4.ipdl. inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http%3A%2F%2Fwww4.ip... 7/15/2008 



JP,08- 157659, A [DETAILED DESCRIPTION] 



Page 8 of 8 



91.4 91.6. 91.7 91.8 91.9 --the degree of cloudy weather (%). 13.0 14.5 12.3 10.5. 14.5 
internal Hayes -- (%) 11.0 12.6 9.0 8.69.8 -- moldability (**) 1 12 0 8 5 - curl (mm) 2.0 3.5 3.2 
3.6 2.5 n-heptane extraction ( ppm) -- 11 148 35 160 1 [0019] 

Table 5 ratios ** Example test item (unit) 6 7.8 9 Rate of 10 flexural rigidity MD 12300. 13000 
7500 12500 7800. (kgf/cm 2 ) TD 10900. 12900 7800 12100 7500. E. I. du Pont de Nemours 
impact resistance value 23 ** 7.7 7.5 28.0. 4.8 12.6(kgf-cm)-20 **. 3.8 2.2 15.0 1.9 9.7. moisture 
vapor transmission (g/m 2 and 24hr). 0.44 0.52 0.81 0.57. 0.75 Light transmission (%) 91 .6 91 .7. 
88.8 91 .9 91 .7 -- the degree of cloudy weather (%). 1 1 .5 1 2.3 1 6. 1 1 0.9. 23.0 internal Hayes -- 
(%) 8.7 9.0 14.2 9.0 1 5.6 moldability (**) 8 7 7 8 9-- curl (mm) 2.2 2.8 1 .9 2.9 4.5 n-heptane 
extraction ( ppm) -- 178 51 159 56 1 18 [0020]- All the examples in evaluation result this 
invention have satisfied the military requirement. The comparative example 1 is inferior to a 
moldability, and inferior to rigidity, dampproofing, and curl in the comparative example 2. The 
comparative example 3 is inferior to a moldability and curl, and the comparative example 4 is 
inferior to rigidity, dampproofing, curl, and extraction by n-heptane. The comparative example 
5 is inferior to dampproofing and a moldability, and the comparative example 6 is inferior to 
extraction by shock resistance and n-heptane. The comparative example 7 is inferior to shock 
resistance, and the comparative example 8 is inferior to extraction by rigidity, transparency, 
and n-heptane. The comparative example 9 is inferior to shock resistance. The comparative 
example 10 is inferior to rigidity, dampproofing, transparency, and curl. 
[0021] 

[Effect of the lnvention]When the method of this invention is followed, it excels in rigidity, 
dampproofing, transparency, a moldability, and shock resistance, Since the sheet which suited 
Notice of the Ministry of Health and Welfare No. 20 can be obtained and also the curl after an 
aluminum seal can be greatly controlled rather than the conventional polypropylene system 
sheet, it is suitable as a polypropylene system sheet for PTP. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]57 to 84 % of the weight of polypropylene homopolymers of 0.002 to 0.3 % of the 
weight of nucleus agent content, A polypropylene system sheet for PTP consisting of 10 to 25 
% of the weight of ethylene-propylene random copolymers of 0.1 to 5.0 % of the weight of 
ethylene content, 1 to 8 % of the weight of petroleum resin, and 5 to 10 % of the weight of 
thermoplastic elastomer. 

[Claim 2]The polypropylene system sheet according to claim 1, wherein thermoplastic 
elastomer is a hydrogenation styrene butadiene copolymer of 1 1 to 35 % of the weight of 
styrene content, or a hydrogenation styrene isoprene copolymer of 1 1 to 35 % of the weight of 
styrene content [Claim 3]The polypropylene system sheet according to claim 1, wherein 
petroleum resin is alicycle fellows saturated hydrocarbon resin. 



[Translation done.] 



)://www4.ipdl.inpit.go.ip/cgi-bin/tran_web_cgi_eiie?atw_u=http://www4.ip 7/16/2008 



